Abstract. In this paper we study sets of some special monomials which form bases for the mod-p Steenrod algebra A .
Introduction and main results
Let A p be the mod-p Steenrod algebra where p is an odd prime number. We use A to denote A p generated by the Steenrod pth powers because Bocksteins play no part in our work. Thus A is a connected graded Hopf algebra over the field p of p elements. As an associative algebra, A is generated by the Steenrod powers P i , to which we assign the grading i(p − 1), with P 0 equal to the identity element. These generators are subject to the Adem relations We begin by making the convention that a finite sequence of integers is to be identified with the infinite sequence obtained from it by adding final zeros, and that a sequence whose terms are named by lower-case Roman letters is denoted by the corresponding capital Roman letter. This applies to the sequence T = (t 1 , t 2 , . . . , t m ) which indexes the string of Steenrod powers (the monomial)
The sequence T and the monomial P T are called admissible if t j pt j+1 for j 1. The set of admissible monomials is a vector space basis of A . The admissible monomial can be defined in the following equivalent manner. Define a monomial P t1 P t2 . . . P tm to be smaller than P s1 P s2 . . . , P sn if the sequence T = (t 1 , t 2 , . . . , t m )
is smaller than S = (s 1 , s 2 , . . . , s n ) when read from left to right. Then the admissible monomials are those which cannot be expressed as a combination of larger monomials. This point of view naturally leads to the following definition.
Definition 1.1. Let F be the free (non-commutative) graded algebra over a field k generated by the set of symbols {x i } i∈I and assume that for any integer N only a finite number of symbols have degrees smaller than N . Let be any linear ordering on the monomials in F , and let U be a two sided homogeneous ideal in F . A monomial M is called maximal (minimal) with respect to (U, ) if M is not equivalent, mod U , to a linear combination of monomials larger (smaller) than M under .
Then following corollary is immediate. Corollary 1.2. Given F , U and as above, the set of maximal (minimal) monic monomials forms a vector space basis for F/U . Definition 1.3. Let S = (s 1 , s 2 , . . . , s n ) and T = (t 1 , t 2 , . . . , t m ) be finite sequences of integers. Write T R S if T is less than S in lexicographic order from the right, i.e. if either m < n or else m = n and there exists i such that t i < s i and t j = s j for all j > i. If T R S, we say T is right lexicographic less than S. We introduce a similar definition for left lexicographic order, i.e. T L S if there exists i such that t i < s i and t j = s j for all j < i (where we take t k = 0 for k > m and s k = 0 for k > n). If T L S, we will say T is left lexicographic less than S.
Similarly, for two sequences of positive integers T , S, define
